In this paper, the analytical solutions to the space-time fractional modified Benjamin-Bona-Mahony (mBBM) 
I. Introduction
Fractional calculus was first introduced by Leibniz in 1695 as a generalization of ordinary calculus [V] . The behavior of natural phenomena at scales small enough can noticeably be described by fractional order differential equation than the differential equation of integer order. As a result, fractional differential equations have gained considerable popularity and importance due to its realistic application in various fields of science and engineering. The researchers have recently paid deep attention to construct closed form traveling wave solutions to the nonlinear evolution equations of fractional order to analyze the natural phenomena. Nonlinear fractional equations have become the focus of many researches due to their frequent [XVII, VIII, XI, XXXVIII] , the homotopy perturbation method [X] , the differential transformation method [IV, XXIV, XXVI] , the finite element method [IX, XV] , the finite difference method [XXI] etc.
In this article, our aim is to investigate new and further general closed form traveling wave solutions to the nonlinear space-time fractional mBBM equation in the sense of conformable fractional derivative [XVIII] . The conformable fractional derivative of a function
If the above limit exists, then
T satisfies the following properties:
We employ the proposed fractional generalized
which is the fractional version of the known generalized ) / ( G G -expansion method [I] , the Exp-function method and the extended tanh method to the equation mentioned above and obtain new and more general closed form analytic solutions.
II. Delineation of the methods
In this section, we discuss the main steps of the suggested methods to examine exact analytic solutions of NPDEs of fractional order. 
Eq. (1) 
We may, if possible, take the anti-derivative of Eq. (3) term by term one or more times and integral constant can be set to zero as soliton solutions are sought. Then the following three methods are employed to construct closed form analytic solutions of Eq. (3).
II.(a) The fractional generalized
) / ( G G D  
-expansion method
In this sub section, the main steps of the fractional generalized
method is discussed for finding exact analytic solutions of nonlinear partial differential equations of fractional order.
Step 1: Suppose the traveling wave solution can be expressed as follows: The nonlinear fractional complex transformation
reduces Eq. (5) into the following second order ordinary differential equation:
whose solutions are well-known. Since
with the aid of the solutions of Eq. (6), we can obtain the following solutions of Eq. (5) :
Step 2: Take the homogeneous balance between the highest order nonlinear terms and the derivatives of the highest order appearing in Eq. (3) to determine the positive constant n .
Step 3: Substitute Eqs. (4) and (5) into Eq. (3) with the value of n obtained in step 2, we obtain polynomials in
. Setting each coefficient of the resulted polynomials to zero gives a set of algebraic equations for
and d by means of the symbolic computation software, such as Maple.
Step 4: Inserting the values of (4) along with Eqs. (7)- (11), we obtain many new and more general closed form traveling wave solutions of the nonlinear evolution equation (1).
II.(b) The Exp-function method
In this sub section, the main steps of the Exp-function method is discussed for obtaining exact travelling wave solutions of nonlinear partial differential equations of fractional order.
Step 1: Consider the wave solution in the form Step 3: Substitute Eq. (12) Step 4: Substitute the values appeared in step 3 into Eq. (12), we obtain many new and more general closed form traveling wave solutions of the nonlinear evolution equation (1).
II.(c) The extended tanh method
In this sub section, the main steps of the extended tanh method is discussed for finding exact analytic solutions of nonlinear partial differential equations of fractional order.
Step 1: Suppose the wave solution is expressed as
for which
where  is any arbitrary constant.
Step 3: Substitute Eq. (13) Step 4: Inserting the values appeared in step 3 into Eq. (13) along with Eq. (14), we construct closed form traveling wave solutions of the nonlinear evolution Eq. (1).
III. Formulation of the solutions
In this section, we make use of the proposed fractional generalized
expansion method, the Exp-function method and the extended tanh method to examine the traveling wave solutions to the following nonlinear space-time fractional mBBM equation:
where v is a nonzero positive constant. This equation was first derived to describe an approximation for surface long waves in nonlinear dispersive media. It can also characterize the hydromagnetic waves in cold plasma, acoustic waves in inharmonic crystals and acoustic gravity waves in compressible fluids.
Making use of the fractional compound transformation
Eq. (17) is converted into the fractional order ODE,
Taking anti-derivative of Eq. (17) with integral constant zero yields
Now, construct the solutions as follows:
III.(a) Construction of solutions by fractional generalized
The homogeneous balance between the highest order derivative and the highest order nonlinear term appearing in Eq. (18) reduces the solution Eq. (4) into the form
where at least one of 1 a and 1 b is nonzero. 
Substituting Eq. (19) into Eq. (18), the left hand side is converted into polynomials in
where
and d are all arbitrary constants.
Set 3:
and k are all arbitrary constants.
Inserting the values appeared in Eq. (20) 
Eq. (23) along with Eq. (7) after simplification provides the following exact traveling wave solutions according as
After substituting the value for  , Eqs. (24) and (25) 
and k is arbitrary constant.
Eq. (23) with the aid of Eq. (8) gives the following exact solutions (if The substitution of the vale for  in Eqs. (28) and (29) 
Using the value of  in Eq. (32) gives Eq. (23) with the help of (10) after simplification yields the following closed form traveling wave solutions (if
Utilizing the value of  in Eqs. (34) and (35), we obtain
Eq. (23) along with Eq. (11) gives the following exact traveling wave solutions (if
Substitute the value of  in Eqs. (38) and (39), we get 
where 1  a and 1 b are arbitrary constants.
Case 3:
where 1  a and 0 b are arbitrary constants.
Case 4:
where 0 a and k are arbitrary constants.
Using the values appeared in Eqs. (43)- (46) into Eq. (42), we obtain the following four closed form wave solutions: 
Substituting the value of  in Eq. (51), we obtain ) tanh( ) , ( 
The substitution of the value for 
Putting the value of  in Eq. (57), we obtain the wave solution ) ( cos 2 ) , (
where k is arbitrary constant and
The above closed form wave solutions to the nonlinear space-time fractional mBBM equation constructed by the Exp-function method are new and more general than the existing results in the literature.
